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[Abstract] Objective To investigate the effect of resveratrol (RSV) in the treatment of peri-implantitis in a murine
model and its effect on nuclear factor kappa-B (NF-kB) signaling and mitogen-activated protein kinase (MAPKs) signal-
ing. Methods This study has been reviewed and approved by the Ethics. After extracting the right maxillary molars of
40 C57BL/6 mice and allowing them to heal naturally for 8 weeks, implants were implanted at the site of the first molar.
The mice were randomly divided into a control group, a mouse peri implantitis model group, a low-dose group of 20 mg/kg
resveratrol (RSV-L), and a high-dose group of 40 mg/kg resveratrol (RSV-H). After 4 weeks of implant implantation, a
silk thread ligation induced peri implantitis model was established in all mice except for the control group. The model
group received intervention with physiological saline by gavage, while the drug group received intervention with resvera-
trol by gavage for 6 consecutive weeks. After 6-week treatment, observe the swelling of the gums around the implant and
measure the bone resorption around the mouse implant using micro CT. Enzyme linked immunosorbent assay (ELISA)
was used to detect the levels of tumor necrosis factor alpha (TNF-a) and interleukin-6 (IL-6) in gingival crevicular fluid.
HE staining was used to observe the infiltration of inflammatory cells in the surrounding tissues of mouse implants. Pro-
tein expression level and phosphorylation level of extracellular regulated protein kinases (ERK), p-ERK, c-Jun N-termi-
nal kinase (JNK), p-JNK, p38 mitogen activated protein kinase (p38 MAPK), p-p38MAPK, nuclear factor kappa-B (NF-
kB), p-NF-kB, nuclear factor-«kB inhibitory protein (IkBa), p-IkBa in MAPKs/NF-kB signaling pathway were detected
by Western blot (WB). Results Resveratrol group showed reduced tissue edema and decreased alveolar bone resorp-
tion. Among them, the high-dose resveratrol group had lighter tissue edema and weaker bone resorption compared to the
low-dose group. The micro CT results showed that significant changes in the bone level around the implant were observed
in the model group mice at four sites: proximal, distal, buccal, and palatal. High dose resveratrol intervention reduced al-
veolar bone resorption (P < 0.05); compared with the low-dose group, the high-dose group showed a decrease in palatal
bone resorption (P < 0.05), while there was no significant difference in absorption between the mesial, distal, and buccal
sides (P > 0.05). The ELISA results showed that compared with the model group, the levels of TNF - a and IL-6 in the
gingival crevicular fluid of mice in the low-dose and high-dose resveratrol groups were lower (P < 0.05). The IL-6 in the
gingival crevicular fluid of mice in the high-dose resveratrol group was lower than that in the low-dose group (P < 0.05).
However, there was no significant difference in TNF-a levels between the two groups. HE staining showed a decrease in
inflammatory cell infiltration in mice after treatment with resveratrol. The WB results showed that compared with the con-
trol group, the expression levels of p-Erk, p-JNK, p-p38MAPK, p-IkA, and p-NF-kB phosphorylated proteins in the gingi-
val tissue of the model group mice were significantly increased (P < 0.01). The resveratrol treatment group significantly
inhibited the phosphorylation of p-Erk, p-JNK, p-p38MAPK, p-IkA, and p-NF-«B proteins. Compared with the low-dose
group, the high-dose group inhibited the phosphorylation of MAPKs/NF-kB signaling pathway related proteins more sig-
nificantly (P < 0.05). Conclusion Resveratrol protect ligature induced peri-implantitis murine model, which may be re-
lated to its inhibition of phosphorylation of MAPKs/NF-kB pathway.

[Key words] peri-implantitis; resveratrol; animal model; p38 mitogen activated protein kinase; nuclear factor
kappa-B
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a: clinical observations of the implant site in the development of the peri-implantitis murine model; b: representative clinical image of the im-
plant fixtures utilized in the development of the peri-implantitis murine model; c: schematic diagram depicting timing of the experimental de-
sign; 1.g.: oral gavage; HE: hematoxylin-eosin staining; WB: western blot; Elisa: enzyme linked immunosorbent assay; micro-CT: micro-com-
puterized tomography
Figure 1 ~ Schematic portrayal of the comprehensive experiment in mice administered with resveratrol for silk ligation-in-
duced peri-implantitis
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a: clinical observations of the implant site at

different time points. In the PI group, there
was obvious edema of the mucosa at Day 21
and 42, while the edema was less severe in the
Control RSV-L and RSV-H groups, and there was no
mucosal edema in the control group; b: alveo-
lar bone resorption was observed. The mice
were treated with resveratrol and sacrificed af-
ter 42 days, the alveolar bones were fixed with
PI paraformaldehyde, and the tissues were careful-
ly removed after 24 hours. The PI group exhib-
ited “disc-shaped” resorption, while the RSV -
L and RSV -H groups showed no obvious re-
sorption, and the control group had no bone re-
RSVL sorption. Control group: blank control, no treat-
ment; PI : silk ligature, RSV-L: Silk ligature +
RSV low - dose group (20 mg/ke/i. g. qd/6w),
RSV -H : silk ligature+RSVI high-dose group
(40 mg/kg); RSV: resveratrol

Figure 2 The inflammation around the

RSV-H
implant was observed treated by RSV
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(R -3

a: micro-CT images of transverse, coronal, and sagittal section
in each group, scale bar: 1 mm. The bone height of the im-
plants in the PI group decreased significantly, and the bone
height of the low-dose resveratrol group and the high-dose res-
veratrol group decreased less than that of the model group. b:

peri-implant crestal bone height changes in each group. Con-

trol group: blank control, no treatment; PI : silk ligature; RSV -
L: Silk ligature + RSV low-dose group (20 mg/ke/i.g. qd/6w),
RSV-H: silk ligature+RSVI high-dose group (40 mg/kg); RSV:
resveratrol. n = 5. N.S: no significance; ***: P <(.001; **:

P <0.01; *: P<0.05

Coronal section Transverse section

Sagittal section

Implant head to bone/mm
Implant head to bone/mm
Implant head to bone/mm
Implant head to bone/mm

@ Mesial Distal Buccal Palatal

Figure 3 Changes in bone resorption levels after treatment of peri implantitis in mice with resveratrol
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Control group: blank control, no treatment; PI: silk liga-
ture; RSV -L: Silk ligature + RSV low-dose group (20
mg/kgli.g. qd/6w), RSV -H : silk ligature+RSVI high -
dose group (40 mg/kg); RSV: resveratrol. n = 6; N.S: no
significance; ***: P <0.001; **: P <0.01; *: P <0.05

Figure 4 Changes in IL-6 and TNF-a levels in gingival crevicular fluid in mice treated with resveratrol for peri implantitis

4 FEEFEEGT /N BRI B 28 )5 BRYA W TL-6 A TNF-o 281K

Gingival tissues were stained with HE staining after 6-week

Implant

PL " ireatment, In the PI group, there was obvious infiltration of

inflammatory cells in the gingival tissue around the implant,

~ % while the RSV-L and RSV-H groups had less infiltration,
« There was no significant difference between RSV-L and RSV
-H groups , and the control group had no inflammatory cells,
The results indicate that RSV caused a reduction in the in-
| flammatory tissues. Control group: blank control, no treat-
¥ ment; PI: silk ligature; RSV-L: Silk ligature + RSV low-dose
" group (20 mg/kgli.g. qd/6w), RSV-H : silk ligature+RSV1
high-dose group (40 mg/kg); RSV: resveratrol
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